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ABSTBICI ' , , ). 

Desigif^d to meet the job-related metric measurement 
needs of technical theatre assistant students, this inStjpuctd/)nai 
package "^is one of five for the ai^ts and humanities occupat^ns 
clustei:^ part of a set of 55 pAckages'for metric instruction in ^ 
idrffeirenl occupations. The package is intende^f or students who 
already know the occupational terminology, measurement terms, and 
tools currently J.n us^, Eaoh of the five units in this instructional 
package con.tain^ performance objectives, learning activities, /and 
supportingi^i^rformation in the foiTm of text, .exercises, ^and tablgs* Ijx 
addition, suggested teacliing* techniques are included* At the back of 
the package are ob jective7baspd evaluation items, a page of answers 
to the exerdises and tests, a' list of metxic materials needed f or ""the 
activities, seferenpes, and a list of suppliers,' The' material is 
designed to accommodate a variety of individual teaching and learning 
styles., e.g.,' independent ^tudj, small group, or whole-class ^ f 
^tivity. Exercises are intended to" facilitate experiences with 
measui^ement instrujifent«s, tools, and devices used in this occupation- 
and job-related .tasks of estimating and measuring. Ofiit I, a general 
Vintxoduction to the metric system qf measurement, provid^ informal, 
, hands-ofi Experiences for the sti?^den-|s.* This unit enables st^udents to 
'become familiar Twitfi the fca^ic mel^ric units, their symbols, and 
measurement ' instruments; . and to develop a set of mental references 
for mej:ric values. The me>tic system of notation also is ex-plained, 
Onit 2 provides the rnettic terms which are used in this occupation 
and gives experience . wfth opcup^tional. measaremeivt tasks. Unit '3. 
focuses on job-related metric equivalents and their relationships* 
Onit ^ provides experience' witli recoonizing^ and' using metric- 
instru'ments and tools in occupation^ measurement tasks. It also- 
provides experience in comparing metxic and customary measurement 
instruments. Onit 5 is* designed to give istudents practice in ^ ^ 
nverj:ing custbma^ry and '^'metric measurements, a^^siLirll considered 
:2ful dus^ng thja^* transition to metric in each occupation, (HD) 
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TEACHING AND LEARNING 
THE METRIC SVSTEM 



- . Classroom experiences with this instructional package suggest the \ 
following teaching-learning strategies: 

. I ' . Let the first' experiences be informal to make learning the metric 
system fun. ^ > . 

2. Students learn lietter when metric units are compared to familiar 
. objects. Everyone should learn to "think metric/' Comparing 
Imetric units to customary units can be confusing. 

I Students will learn quickly to estimate and meature in metric units 

' by' "doing/' 

4. Students should have experience" with measuring activities before - 
' getting too much information. ^ . 



This metric instructional package was designed to me^t jobrrelated 
metric measurement needs of students. To use this pack^g^ students 
should already know the occupational terminology, measurement 
terms, and tools cunently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different pari;s of the United States, and revised 'before 
distribution. • • " 

* Each of the five units of instruction contains performance 'iphjeV 
tives, learning activities, and supporting information in the fortn\'o|^ 
text, exercises, arid tables. In addition, suggested teaching techniques' 
are included. At the back of this package are objective-based evaluation 
Hems, a page of answers to the exercises and tests, a list of mefc^ \ 
materials needed for the activities, references, and a list of suppliers*; \\ 



Unit 2 provides the metric terms which ar« used in this occupation 
and gives experience with occupational .measurement tasks. 

' Unit 3 focuses on job-related metric .equivalents and their relation- 
ships. • ' • ' 

Unit 4 provides experience with recognizing and' Rising metric 
instruments and tools in occupatit)n£j measureml^nt tasks. It also pro- 
vides experience in comparing metric and customary measurement in- 
struments. 

Unit'5 is designed to give students practice in converting custom- 
ary and metric measurements. Students should learn to "think metric" 
and avoid conjparing customary and metric units, However, skill with 
conversion tables will be useful during the transition to metric in each 
occupation. . . / 



5. . ^ove through the units in ,an order which .eihphasizes'the sim- 
plicity of. the metric system (e.g., length to area to volume). 



■{Using These Instructional Materials; '■■ . ♦ 

t. . ■ 

. % This package was designed to help students learn & core of knowl- 
about the metric system which they will use oil the job. The 
\:exprc)ses facilitate experiences with measurement instruments, tools, 
-anldlvices used in this occupation and job-related tajks of esumating 
indmWiring. ' 

This instru :' onal package also was designed to accommodate a 
Variety of indivio jbI teaching and learning styles. Teachers are encour- 
alged to. '^dapt these n.aterials to their own classes. For example, the 
ynformatidn sheets may be given to students for self-study. ^.References 
may be us^ as supplemental resources. Exercj^es may be used in inde- 
pendent stildy, small groups, or whole-class activities. All of the 
materials c^^k ^^xpanded by the teacher. _ . 



.4 



' '6. Teach onf concept at a time to avoid overwhelming students with 
^00 much material- ^ ' 

Unitl is a general introduction to tfte metric system of measure- 
. ment which provides informal, hands^on experiences for the students. 
,'This unit enables students to become familiar with the basic metric 
units, their symbols, and n^easurertient instruments; and to develop a 
set of mental references for metric values' The metric system of nota- 
tion also ip explained. ^ . 
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tion and Welfare. However, the opinions expressed hefein,.do not necessarily 
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UNIT 



. SUGGESTED TEACHING SEQUENCE 



1. These introductoiy exercises may require 
two or three teaching periods for all five 
areas of measurement. 

2. Exercises should be-followed in the order* 
. given to best show the relationship 

between length, area, and volume. 

'3'. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and . 
' measuring containers) and objects to be 
measured.* 

^4. Set up the-.equipment at yi^ork stations 
for use by the whole class or e^s individu- 
alized resource activities, 

5. ' Have the students estimate, measure, and 
record using Exercises 1 through 5. 

6. Present information on notation and ' 
make Table 1 available. 

7. Follow up with group/discussion of 
activities. 



*Other school departmenti may have devices which 
can be used. Metric tupplien are liited in the inference 
lection. \ 
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OBJECTIVES , ■ 

The student will demonstrate these skills for the Linear, Area, Volume or Capacity;"^a8s, and 

dcMces listeid here. ^ 



Temperature Exercises; using the metric terms and measurement deWces listed here. 

' : : ■ ■ ' • ■■ ' I 
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EXIRCISES 


SKILLS 


Unw t 

(pp. 3^41 


(PP'5'6) 


Vokant or Capacity 

(pp'7'8) . . 


Mm 

(pp. 9. 10) / 


Tempefnuv 


1. Rccofniie ind uif thf 
unit indiUiynbol for: 

2. 8fltct.aH,iDdnidtht 
ippropiiiti iBHittriDi 
iMtnionUror: , 

3. SUtiorihofi 

, phyncahtftftnttfor: 


mitlimeirf |mm) 
centimelTf (cm) 
mtlre |m) 


square, 
c^timttfe ^ 
(cm ) 

square 
OMtn 


cubic ctnti- 
inilw^tcrft') 

cubic mttn 

litre ID 
mitiilitre(rol) 


« 

fram (|f 
kitofram (kg) 


degree Celiiui 


i Eitimitf within 25% . 
ofthci^ualnMiiura 


hcifht, width, or 
.length of objtcti 


the area of 
aglTcnaurfacf 


eipacity of 
containera 


the matt of objects 
in granM and kilo* . 
iram 


thelempenturcof ^ 
the air or a liquid 


3. Bii^^corractly ' 


ntttrtitiek, metric, 
iipc ro^i^ure, and 
metric ivlifi 




fMaranmenti 
on^duatod 

TOlWMIMilttr* 


a kilofan late 
andaframicate 


i 

ACettiuBthennoiMttr 

• r 



,'f 



"RULES OF NOTATION ' 

1. Symbols are not capitalized unless the uflii is a proper name (mm not MM). 

2. ' Symbob are not followed by periods (m not m.), " 

3. Symbols are not followed by an s for plurals (25 g not 25 gs). 

4. A space separates the numenis from the unit symbols (4 1'noMl). 

5. Spaces, nokommas, are used to separate large numbers into groups of three 
digits {4raikmnot 45,271 km). ,^ 

6. A zero precedes the decimal point if,the number is less than one (0.52 g not .52 g). - , 

7. Litre and metre can be spelled ei&er with an -re or -er ending. 
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METRIC UNITS, '$YMBOli, ANI>REFERENTS 



Quantity 



Length 



Area 



Volume and 
Capacity 



Mass 



Metric Unit 



millimetre 



centimetre 



metre 



kpometre. 



square • 
centimetre 



square metre 



hectare 



millilitre 



litre 



cubic 
centimetre 



cubic metre 



milligram' 



gram 



kilogram 



Symbol 



mm 



cm 



km 



cm 



metric ton 
(1 OOOkiioflnms) 



Oieful Referents 



Thickness of dime or paper 
clipwire 



Width 6f paper clip 



Height .of door about 2 m 



12«minute walking distance 



Area of this space 



Area ofcardUble top' 



hi 



ml 



cm 



mg 



L-1 



kg 



4^ 



Football field including sidelines 
andendzonM ' « 



Teaspoon is 5 ml 



A little more than 1 qua^ 



Volume of this container 



^little'pre than a cubic yatd 



Apple seed about 10 mg, grain of 
lalt, 1 mg 



Nickel about 5 g 



Webster'i Collegiate Dictionarjr 



Volkiwagen Beetle , 




Table 1-a 



METRIC PREFIXES 



* Multiples ind 
Submultiplei 


Preflxei ' 


Syroboli , 


1 00(hOOO = id* 


iMgi (mfg i) 




1 000 = 10^ 


kilo (kilo) 


■ ' ' k • 


100 s 10^ 


.liecto(hek'to) 


' h 


io=io' 


deka (dek a) 


f 


Base Unit 1 = 10° 






0,1 = 10"'' 


deci (des i) 


. d 


" B.Ol = 10'^ 


centi (sJn'ti) 


c 


•0.001 = lO"'^ 


mif!itR(il'l) 


m 


O.OOOHlk = 10^'' 


micro (mTkro) 


' /I 



Table 1-b 
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LINEAR MEASUREMENT krWITIES ' 
Metre; Centimetre, Millimetrei 

l'themetrew • , • '■j 

A, DEVELOP A FEELING FOR THE SIZE OF A METRE 

l. Pick up one of the metre 1 
sticks and stand it up on the \ 
' " :^loor., Hold it in place with 

one hand. Walk around the \ 
stick. Nowstamj next to 
the stick, .With yolir other i 
hand, touch yourself \v 'e •. i 
the top of the metre 

comes on you. . '^^^ 



THAT IS HOW HIGH A METRE IS! 



3v 

/ 

■ / 





2. Hold one arm out straight , 
_ at shoulder height. Put 
the metre stick along this 
arm, until the end hits the 
end of your fingers. Where 

. is the other end of the 
4p€tre stick? Touch your- 
self at thatend. 



THAT IS HOJ LONG A METRE IS! 





3. Chooseap'artnertostajid 
at your side, Movejplrt 
so that you can put one . ; 
pnd of a metre stick on 
.yaur parti^^r's shoutder 
and the other end on , 

'' yoiir shoulder. Look at 
\the space between you. 



THAT IS THE WIDTH OF A METRE! 




B. . DEVELOP YOUR ABILITY TO ESTIMATflN METRES 

Now you will improve your ability, to estimate in metres. 
Remember wh^re the length and height of a metre was on your 
" .body.V . ' ' • 1 

For Mch of the following items :." , ' , - . 

Estimate t)(e' size of the items and write y ouNlpate in the 
ESTIMATE column. Measure the size ^ith y6ur metre stick 
and wjite the' answer in the I^ASUREMENT column. 

> 

Decide how close your estimate was to the actual measure. If 
. your estimate was within 25% of the actual measure you are a 
"Metric Marvel," \. 

. . Howaose ; 

" . Estimate Measurement Were You? 

(m) '(m) , 



1. Height of door knob 
from floor, . 

Height of door. 

■ Length of table. 

i Width of table, 

5. Length' ofH?^ ' 
this room. ' \ 

6, Distance from 
you to wall 



.1' 



n,^ECl|^ril|^TRE (cm) ' . . ' 

. : .V v.r ' • .. . ■ • 

"'. TIftre are 100 reiitimetteji'ifi'bnemetrf, 't!f there are 4 metres M 
(' ^'Centimetres, you write 4D3 cnf j (4 x 'I00;cin) + 3 cm = 400 ci4 , • • 

' • • . • r 

A; WE0P>FEEL;5tfgFDRTHE,SlZE0FAOTm , 

i. ; 1/ ■'Hold themej^'niieragai/ist'thewidihofyourtiiumbn?!!,-* ' 
*".• K * H^wide'iiit? ' ^ f'"' ' ' 
• '2/' :Jlleasure,vdur thumb from tiie first joint to tl)find. ^ i 

1. ' Usitlie me.tric ruler to find tile width o^oiir palm. ^ ' 

■ * ' ' J ' .... 



V 
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,ern * 



4., Nfeasur#your index of pointing finger. .How long is it?, , 
' •i_L_i_ cm ' ' ' ^ ' . 

5. Measure yojji^rist with a tape measure. What is the dist^ce ■ 
' aroifftd it? tm- ■ 



cm 



6. , Use tffl^^pe meaHure to find your waist size. _^ 
B. DEVELOP YOUR ABILITY TO ESIIMA3:EIN CENTIMETRES ^ * 

You are now ready to estimate in centimetres. For each of the 
' " following iteins, follow the procedures used for estimating in 
^ metres. 

^ ^ How Close 

Estimate Measurement' Were You? 
(cm) (cm) 

\ 



1. Length fta papers 
' clip. '\/ 

% Diameter (width) 
of a coin. 

3. Width of a 
postage stamp. 

4. Length of a 
pencil. 

5. Width of a sheet 
of paper. 




mm 
mm 
nim 



' . There are TO (jfiillimetres in orife eentimetrp.^Vhen a mrt'surei^ent is -Jl 
2 centimetres and 5 millimetres, you writhe 25 im [(2 x'R) mm) 
•f^mm = 20mm + 5mm]H'Ther^are^000mjpinlmV " ^ 

A. ' DEVELOP A FEELING FOR THE SIZ^.OF A MLLIMETRE 

■ ' ^ ■ : - 

Usin^ a ruler marked in millimetres, measure: , 

' 1. iTIiickness of a paper clip wire,' . ; mm. , 

%. '' Thickness' of yo^ fingernail,; 
/l /Width of y/DurfingemaiL 
, / .4. Diaineter.(width)of a coift. . 

, • 5. - Diameter (thickness) qf your pencil. mm - 

6. Idth of a pos{ag^ stJin^. nim ; . , 

B. DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES 

; ■ You are now ready to estimate in millimetre?. For each bf the 
following items, follow thVprocedures used for estimating in 
nyetres. 

^ V HowClose 

Estimate Measurement Were You? 
f (mm) ^(mm) 

1. ' Thicknesyifa 

nickel. ■ — 

2. Diameter (thickness) 
of a bolt. L_ 

3. 'Length of ^'bolt, ±^ 

4. Width of a sheet 
, 6^ paper. . 

T Thickni^ofaboard 
or desktop. ' — 

6. Thickness of a, / 
button. ■ — 



AREA MEASIIEMENT ACTIVITIES ' . 
Square Centimetre,' Square Metre ' . , ; : 
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B. DEVELOP YOUP ABILITY TO ESTIMATE IN SQUARE 
\ CENTIMETm - ■ , 



\VlkN 



TO YOU DESCRIBE THE AREA OF SOMET^, YOU ARE 
SAYING ■H0iy,^j5Y SQ!/XrES OF A GIVEN SIZE IT T^KES TO ' 
"cbVER THE SURFACE.. 

i THESQUARE'CENTIMETRE(cmiy ^ , , 

A. DEVELOP A FEELING FOR A SQUARE CENTIi4eTRE 

Take a clear plastic grid, or use the grid on page 6. 

2. Measure the length and ^dth of one'bf these imall 
squares with a centimetre ruler. • ii - ' 

•TH'ATISONESQUAREf^i^IMETRE! , ' 

3, Place your fingernail over the grid, \ho\it how i4ny 
squares does it take to cover your fingernail? ' 



1: 



J 



^^pu-are irow ready to develop your ability to estfmate 
in square centimetres,", * ' . 

' ' ' 

Remeftiber the size of a sqj^are centimetre. For each of the 

following items, follow- the' procedures used for estimating in 
^ metres.' , , • ' ■ 

^ . . ^ A ' ^ " HdwClose 
^ " ■ ffitinate Measurement Were You? 

(cm^), (9h^) 




U, Index card. 

2. Book cover, 

3. Photograph. 

4. \IWndow pane or 




i > 



desk^top. . 



.cm' 



4, Platea coin over the grid, ■ About how many squares 
does it take to.fow the coin? ^cm^ 

5. Place a postage stanip8% fhe grid. Abput how ihany 
' squares does it take to cover the postage stan^? 



/n. 'the SQUARE METRE (p^ )) 

A",1|EVfeL0PAFEEHNGF0RASQUAREMETRE . 



-cm' 



. 6. Place an envelope over the grid! About how many 
squares does it tkketb cover the envelope? 
, cm^ > 

7. Measure the length and Width of the envelope in centi- 
metres. Length cm; width cm 

Multiply to find the area in-square centimetres. 

^ cm X cm = cm^ , How 

close are the answers you have in 6. and in 7 ,? 



1. Tape four metre sticks together to ijiake a square which , 
, is one metre long and one^metre. wide. '' ' 

2. . Hold the square up with one side on the floor to see how 
big it is. . 

3. Place the square on the floor in a comer. Step back and 
look. See how much floor space it covers. ■ 

4. Place the square ^ver a table top or desk to see hoW 
mUfh space it J^ers. 

5. Place the square against the bpttoia of a door. See how 
much (j^the door it covers. How many squares would it j 



I to cover the door? 



.m' 



THIS IS HOW BIG A SQUARE METRE IS!'^ 
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i^OEVELQP YoiJR ABILIT,Y TO.I;STIMATE IN .SQUARE 
METRES 



CENTIMETRE GRID 



■ You arejW ready to estjmate in square metjes. Follow the 
j ' procedures used for estimating in metres. 

^ ' I -. ' ■ 'How'te 
, 'Estimate Measurement Were Ypu? 
(mf) (m^) 



1. Dobr. 

' 2.".FullJeetof 
newspaper} 

.« 3. Chalkboard or 
bulletin board. 

4. Floor.' 

5. Wan.' 

'I 

6. Wall chart or poster 
' \ 7. Side of file cabinet. 




i 



\ 



P 
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Exercise 2 



VOLUME MEASUREMENMCTIVITIES 
Cubic Centimetre, Litre, Mi!!i!itre,,Cubic Metre 

M. THE CUBIC CENTIMETRE V) ■ 

' A, DEVfWP A FEELING FOE THECUSIC eENTIMETRE 



i 



\ 1. Eick up a colorpd plastic cube. Measure its length, 
^ height, and width in centimetres, ' 

' ^ ^ IS ONE CUBIC CENTIMETRE!' * 



\ 



2. Find the volume of a drastic litre box. 

a. Place a ROW of cubes against the bottom of^e side 
\ of the box, Ho¥^many cubes fit in the rov 



b. Place another ROW of cubes against an aj^oining side 
of the box, How many rows iit inside tne box 
tg make one layer of cubes? ,. „ , 

How many* cubes in each roiw? ^* 
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B. DEVELOP YOUB ABILITY TO ESTIMATE IN CUBIC 
CENTIMETRES 

You are now ready to develop your ability to estimate 
in cubic centimetres! , ■ 

Renyen^er the size of a cubic centimetre.' For each of 
the joUawing items, use the procedures for estimating in 
metrgi. I ' ' , ' 

\^ ^ flowQose 

Estimate Measurement Were You? 
(cm')r' ' (cm^) ' 



1. Index' card file 
box. 



How many cubes in the layer in the bottom of the 
box? ' ' . / 

. c. Stand a ROW of cube4 up agaio'st the side of the'bo: 
. ' How many I^YERS would fit in the box? _ 

, ' Hoi many cubes in each layer? ^ 

How many cubes fit in the bbx altogether? J ^ ^ 

)fHE VOLUME OF THE BOX IS- CUBIC % g 

^ CENTIMETRES. ' . ' 



2. Freezer container. 
K ^per clip bbx. 
"^4. Box of stales. 




n, muTREO) , 

A, DEVELOP A FEELING FOR A LITRE . . 
1. Take a one litre beaker and fill it \<'ifc, water, ' - 



V. 



d. Mea$ur6|he lengthy width, and height of ^e box in ' 
centimetres. Length cm; width cni:/ , 

. hei^t ^cm. Multiply these numbers to find 

the volume in cubic centimetres. 



cmx 



cmx 



cm= 



cm'' 



Are the answers the same in c. and d,? 
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2r Pour the water into paper cups^ filling each as. full as' you 

< ' usually do. How many cups do you fill? 

^ THATISHGWMUCHISINONELITRE! ; ^ 

3. Fill the litfe container with rice. 

y THAT Isi^OW MUCH IT TAKES f 0 FILL A ONE. 

" LITRE CONTAINER!. " . 



Exercise 3 

(continued on next page) 
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■ ■^B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES ■ 

I ' ^ are now ready to'develop/your ability to estimate in 
jitres. To write. twcra^d one-half litres, you wiife 2.5 1, or ^ 
, 2% litres. To wip cme-half litre, you write 0.5 1, or 0.5 

litre. To write tw^ and three^fourths litre, you write 
^ 2.751, or 2.75 litres. \ , 

. For eacji of the following items, use the procedures for 
estimating in metres: 




■ ' \ 

B. ^ DEVELOP YOUR ABILITY TO ESTIMATE IN MILLILTTRES 

You are now ready to estimate in millilitres. Follow the 
procedures used for estimating metres. 

^ HowOose 
EstinBte Measurement l^reYoti? 
(ml) (ml) 



1.- 



HowQos^ 
^ Bstimate Measurement Were You? 



II 

1.. Medium-size 

' , freezer container. 

' (■ ( ' 

V,^Large freezer 

container. 

3. Small freezer 
container. 

^ 4; Bol^eorjug. 
>ffl. THEMILLlllTRE(ml) " 

There are 1 000 milliliftes in one Utie. LOOO ml ,7 1 litref Half 
a litre is 500 millilitres, or 0.5 litre = 500 ml. 



1. Small juice'can. 

2. Paper cup or tea 
cup. 

t St)ftdrink1an. 
4. Mt\t , 



IV. THE CUBIC METRE (m*-) 



{ 



A. ^EVELOPAF^IKGFORACUBIC'METRE 

1 . Place a one metre square on the flool next to the wall 

2. "Measure a metre UP the w^ ;C 
■ 3. Picture a boi that wbuldfSNqto that space. 

THAT IS THE VOLUME Of ONE CUBIC METRE! 




A. DEVELOP A FEELING FOR aMlILITRE : 

1. Examine<>a centimetre cube. Anything which holds 
Icm^holdslmL 

' ' 2:\ Fill a 1 millilitre measuring spoon with rice. En? tjcthe \ 
spoon into your hand. Carefully pour the rice into a ' 
small pile on a sheet of paper. 

\ THAT IS HOW MUCfi ONE MILLILITRE IS! * 

I '3. Fill tH^ 5 ml spo|On v)lth rice. Pour the jiciinto another 
pile on the sheet # 

' THAT l| 5 MILLILITRES, OR ONE TEASPOON! . 

4. Fill tWib ml spoon with rice, f qur the rice into a ^hird 
pile on thfe paper. ^ , • 

THAT IS 15 MILLILITRES, OR ONE t.ABLESP0ON! 



THt cam VOCATIONAL EDUCATION 



/ B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBICMETRES' 

. ■ For each of th^ following items, follow the-estimatingpJ^ced- 

"V *! ures used before. ■ 
\ ' . Howaose 

^ Estimate Measuremenf Were You? , 

(m^) (m^) 



1. Office desk. ( 
.2. File cabinet. 
3, Small room. 




'Exercise 3 



MASS (<V.EfGHJ)^MEASUREjJllNT 
Kilogram, Gram ^ . 



< f 




, TheThass o£an object is a measure of the amount tif matter in the 
object. Thjs amount is always the same unless you add or subtract son* 
matter from the object. Weight is the term that most people use when ^ 
they rxf mass. The weight of an object is affected by gravity; the 
misi of an object is not, For exanple, the weight of a person on earth 
might be 120 pounds; that same person's weight on the moon wouldjbe 
20 pounds. This differen(^e is because the pull of gravity on the moon 
is less th'aji the pull of gravity on earth^ A person's mass on the earth 
and on the moon would b,ejhe same. The melrjc systAn does not 
measure weight-it measures cnass. We will use the term'n^BSS here. - 



The symbol for gram is g. 
The symbol for kilograra is kg. ■ ^ 
There are 1 000 grails in one kilogram, or 1 000 g = 1 kgl 
Half a kilogram can be fctten as 500 g,or^5 kg. , 
A quMter of a kilogram can be written ^250 g,or 0.25 kg. 
Two and three-fourths kilogramais writLn ^ 2.75 kg. 




I THE KILOGRAM (kg) 



DEVELOP A FEELING FO^ THE I^SS OF A KILOGRAM 



Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
and compare it to the readiif^ on the scale or balance. 



00 
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0 



Mass 
(kg) 



\ 2. 
3. 

, 4. 
,5. 

B. 



2ilogrambox 
;tbook. 
B;|ff sugar. 
Package , of paper 
Your own mass. 



DEVELOP YOUR ABILITY TO ESTIMATE IN KILOpRAJB 

Forlhe following items J6TIMATE the mass of the object in ' 
kilograms, then m the scale or balance MnA the exact nass 
oflthe object. Write the exact'massin the ilASUREMENT ' 
column. Determine how dose your estimate is: 

HbwGose 

Estimate Measuiei^nt Were You? 
^ m . (kg) 



) 



1 

2. 
3. 

C 
5. 



Bag of lice. 
' Bag of nails. 



Large purse or 
briefcase. 

At)other(Jerson. 

A few books. 



Exercise 4 

(continued on next page) 
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A. ' DEVELOP A FEELING FOR A GRAM 

r ■ 



9 



" 1 . Take a colored plastic cube. Hold it in your hand. 

. / .Shake the cube in your paljn as if shaking dice, leel tlje 
pressure on your hand wh'en-th! cube«s in motion, thfen 
when it is not in motion. V ' " 

. THAiiSHOMEAVYAGHAMIS!' '• , 

I second cube and attach i]t tothe fi^t, Sh'jjfe the 
first one hand and then the other hand; rest 
'es hear the tips of your ftngers, moving your, 
hand up and down. . 

THAT IS THE MASS OF TWO GRAMS! 



■ 3. . Takefive cubes in one hand and shake them around, 
f • . THATrJS THE MASS OF FIVE GRAMSl 




. . p. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS 

V. > Youarenowready to improve your ability to estiifiate in 
grams. Remember how he^ the 1 gram cube is, how heavy 
the two gram cubes are, anfl h|w heavy the'five gram cubes 
are, For each of ths,following items, ioM the procedures' 
used for estimating in kilogrtos. '^'■-h- ' ' 

■ . , ■" . 

. ' , ; IIowQose . 

. Estimate Measurement Were You? 

(g) \ ; (g) 



1. Two thumbtacks. 
1 Pencil. 

< 

3! Two-page letter' 
and envelope, 

4. Nickel. 

5. Apple. 

6. Package of 
mcurgarine. 
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TEMPERATURE MEASUREMENT ACTIVITiES 
DegreeGekius 



■ u ■ 



1 



I. .DEGRPE CELSIUS ("C|^. 

Djjg^Celsius ("C) the metric measure for temperature/''^ 
A\ DEVELOP ii FEELlNqtOR DEGREE CELSIUS 





r » 



Take a Celsius thermometer. Look at the marks on it. 

1. 'Find 0 degrees. ■ 
WATER FREEZES AT ih.0 DEGREES CELSIUS (0°C) 
WATER BOILS AT 100 DteBS CELSIUS (100°C) ^ 

2. Find the temperature of the room. °C. Is the 

room cool, warm, or IJout right? 

3. Put some hot water from the faucet into a cipntainer. 

Find the temperature. "C. Dip your finger 

qujckly in and out of the water. Is the wslte^ery hot, 
hot,orjustwarpi? 

4. Put some cold water in a container with a- thermometer.. , 

■Find the temperature. °C. Dip your finger into 

the water. Is it cool, cold, or very cold? 

5. Bend your *arm with the inside of your elbow^around the 
bottom of the thermometer. After aBbut three minutes 
find the temperature. ;_°C. Your skin tempera- ^ 

' ■ ture is not as high as your body temperature. 

NORMAL BODY TEMPERATURE IS 3f DEGREES 
- CELSIUS (3fC). 

AFEVERIS39"C. ' 

A VERY HIGH FEVER IS 40°^ 



DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

-For each item, ESTIMATE and write ~down how many degrees 
Celsius you think it is. Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments are. ' 

;/ How Close 
Estimate Measurement Were You? 



some hot and 
cold water in a 
container. Dip your 
finger into the 
Water. 

Pour out some of > 
the water. Add Koiiie 
hot water. Dip your . 
finger (quickly into 
the water. 

Outdpor tempera- 
ture. 

.Sunny window sill. * . . 

Nfixofice^dwater.^ . 

Tenperatureat 
floor. 



("C) Co 



Temperature at ^ 
ceiling. ^ 



08 
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A: 



UNIT I 




OBJECTIVES * 

The student will recognize and use the metric 
term, units, and symbols used in this occupa- 
tion. ' .' 

• Given a metric unit, state its use in this 
occupation. 

• Given a measurement tasic in this occupa- / 
tion, select th^^propriate metric unit ^ 
and measurement tool. 



SUGGESTED.TEACHING SEQUENCE 



1 . Assemble metnc measurement tools (rules, 
tapes, scales, thermometers, etc.) and 
objects related to this occupation. 

2. Diseuss with.students how to read the ' 
tools. 



3. Present and have students discuss 
Information Sheet 2 and Table 2. 

4. Have students learn occupationally- 
related metric measurements by complet- 
ing Exercises 6 and 7. ' 

5. Test performance by using Section A of 
"Testing Metric Abilities." 



METillCS IN THIS OCCUPATION 



Changeover to the metric syst^ is under way. Large corporations are already using 
metric measurement io compete in the world market. The metric system has been used in 
various parts of industrial arid sc^ntific communities for years. Legislation, passed in 
1975, authorizes an orderiy transition to use of the metric system. As businesses and 
'industries make this metric changeover, employees will need to use metric measurement 
in job-related tasks. , 

Table 2 lists those metric terms which are raoi^comraonly used in this occupation. 
These terns are replacing the measurebent units used currently. What kinds of job- ' 
related tasks use measurement? Think of the many different kinds of measurements you 
now nake and use Table 2 to diseuss the metric terms which replace theE See if you 
can add" to the list of uses beside each metric term. 

' ■ '. ' ) , ' 



\ 



I 
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Metric Units for Technical Theatre Assistant 



J 



Quantity , ^ 


Unit • " 


Symbol 


Vie 


Linear 

i 

1 


millimetre ' 


mm 

i- 


Length and diameter of bolts, Bcre#s, and drill bits; cable 
and rope thickneii; tiameter of steel bars, pipe, wire; wrench 
opening aim; scrm density; thickness of steel sheet; paper 
dimensions; si» of taps and dies; lumber dimensions.* , 

— ^ 1 


centimebe, 


U 

cm 

* 


Width of doth fabric; table dimensions; height of set 
picture nfl; floor plan. , 


metre f > 


m ; 


Length of rolls of wire, tape, cable, paper; floor length; 
auditorium, stage flat, ana set dimensions; fabric length; 
rope length. ^ ^ \ ' 




^square centimetre ^ 


cm^ 


Hand properties; scale drawingk / 


^ square metre 


m . 


(Mesira pit; ftiiniture and property storaie; acting 
apace; paint coverafs. 


Volume/Capacity ^ 


cubic centim^tie'i 


fj 
cm 


Staudl tanks, cootafaien, and compartments.^^ 
— 


cubic metre ; 


m 

<^ . 


Furniture, property and paint storafo; measuring and 
pricinjjfbuik qmmiities of lumber; Tolume of properties 
fortrln^ort. ; 


millilitre 


ml 


liquid dyes, lubricafiti, glaeHdiemicila;paint; tanks, 
containen, compartments; mevadng gnnulir miterials 

by volume. ^ « 


htre 


1 


Mai 0 


gram 


I 


Haibmer; nails; dry ^e; powdend poster paint. 


kilogram 




Soft and hard scenery; coonterweipt; diy pigment 


metric ton 


X 


Mass of scenery for tranq)ort or flying. 


Dilution or Concentrates 


grams per litre 




hint mixing (dry pigment and witer). ' 


kilograms per litre 


kg/1 


millilib^ ncr libfi 

uuumvic pet u*iv 


ml/1 


Miiintf lifluid thinnin vith oainti ind due 


Pressuie 


kilopascal 


kPa 


Liquifl paint comprs^. 



*U.S. manufacturers have not yet made a deciii(m about lumber dimensions. They may be either millimetres centimeties.* 



**Tank, container, and compartment capacities can be given either in millilitrea and lifaes or m cuImc centimetres and cubic metres. 




14 



TRYMffIT METRIC UNITS 

To give you practice witii metric units, first estimate tlie measure- 
ments of tiie items below.' Write down your best guess next to tlie item, 
, Then actually measure the item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will,be. 



Length . 
^ 1, Palm Width 

2. Hand span 



i Your height 



4. Doorheigh"t 



5. Platform height 



e;" Grid height 



7, Stage height 



8. Proscenium width 



Estimat 



9, Curtain length 



Area 



10. Desktop 



11. Shop floor 



12. Sheet of paper 



13. Riser 



14. Drop 



Volume/Capacity 
"15." Smi bottle 




Actual 
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16. Measuring cup (metric)-' 



17. Milk container 



Estimate 



18. Paint can 



19. Storage bin 



20, Touring truck body 



21. Toolbox 



22. Small box or package 



Mass 



23, Textbook 



24. Nickel 



4 . 



25. Yourself 



26. Paperclip 



27. Clawhammer 



■V 



28. Counterweight 



Temperature 
29. Outside 



30. Room 



31. Hot tap water 



32, Cold tap water 



^4 



\ 



Actual 



Exercise 6 
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BUILDING WITH METRICS 



It is ii^^6|:t1it(t to know what metric measurement to use. Show 
what measurement to use in the following situations, 



1. Height of an actor 
— 



2' Area of ^stanidard flat ' 



3.' Heigh'tofariser 



4. Mass of a bolt of muslin 



5. Numberof tee'jtliona 
crosscut saw 



6. Mass of ball peiii hammer 



] 



I. Opening of a C clamp ■ 



8. Width of paint brush 



9. Width of teaser 



10. Opening in a flat for a window 



11. Thickness of a plywood plate 



12. Capacity of a paint sprayer 



. N,^Size of pipe cutter die head . 



t 



14. Height of set picture rail 



15. Distance iim stage to front row 



1.^ 16. Set ceiling height 



17. Mass of 5 counterweights , 



18. Area of acting space 



i 



Id. Height of set chair rail 



20. Quantities for a paint mixture 



21. Diameter of a 



22. Diameter of circular power 
saw blade^ 
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UNIT 




.OBJECTIVE 



. The student will recognize and use met- 
ric equivalents. ' 

• Given a metric unit, state an equivalent 
in a larger or smaller metric unit.' 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets 
(3 - 8) and the associated Exercises 
(8-14), one at a time. 

2. As soon as you have presented the 
Information, have the students complete 
each j^xercise. 

3. Glie<!li:i^'pwers on the page titled . 
AlijSWiM TO EXERCISES AND , . 
TM ' 

'4, Test performance by using Section B of 
■, "Testing Metric Abilities." 



METRIC-METRIC EQUIVALENTS. 
Centimetres and Millimetres 






2 3 4 5 6 1 2 3 4 5 6 

,, '1 ■» , 

Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 ram in each cm, so 1 pn = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm =0.7 em; so 57 mm =5cm + 7mra • , 

= 5-cm+0.7cm. 

= 5.7 cm. Therefore 57 mm is the same as 5.7 cm 

Now measure the paper clip. It is 34 mm. This is the same as 3 cm + _mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the.paper clip is , 

34 mm = 3 cm + 4 mm 
3cm+0.4cm 

3.4 cm. This means that 34 ram js the same as 3.4 cm. 

information Sheet 3 



Now you try some. 

a ) 26 mm* ., cm 

b ) 583 mm - cm 

c) 94.mm=,., cm 

d) 680 mm* in, cm 



e ) 132 mm ,= cm 

f ) 802mm = cm 

g) 1400 mm =..»cm 

h) 2307mm = cm 



Exercises 
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Metres, Centimetres, and Millimetlj^s 

There are 100 centimetres jn one metw. Thus, . , . ''^^ 

2m' 2il00(in> 200cio, 
> 3m" 3x100cm- SOOcin, 
8m« 8il00cm« 800cm. 
36m-36ilOOcm«3600cin. 

There are 1 000 miUimetres in one metre, so 

2m* 2il000nw 2000mnj, 
^ 3m" SilOOOmm- 3000mm, ' 
6m" 6il000niD- 6 000mm, 
24m-24xl000mm-24000mm. 

From your work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a meti:e), - 
one-fourth of a centimetre can be written 0.25 cm J 
(twenty-five hundredths of a centimetre^ 

This means tl^t if you want to change three-fourths of a met^e to 
millimetres, you would multiply by 1 000. So 

0.75 m- 0.75x1 000 mm ^ 

75 ' 
, jjjxlOOOtnm 

1000 
ISxloo""" 

* 75xl0ram 

■ 750 mm. This means that 0.75 m = 750 mm. \ 



Information Sheet 4 



Fill in the following chart. 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000: 


2 


200 




3 






9 




t 






5000 


74 






0.8 


80 




0.6 . 




600 




2,5 


25 






148 , 




639 
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Millilitres to Litres 

There are 1 000 millilitres in one litre. This meant that 

2 000millilitmlith(tiffleai2litrei, "i *> 
'3000'mliitheiimew3litrei, . 

4 000 ml is the same u 4 litres, 
12 000inliitheiiffleul2litm. 

Since thSre are 1 000 mllliUti^s in each litre, one way to change milli- 
litres to litres is to divide by T/OOO. Foreumple^ 



Or 



1000- 

1000 ml -THi litre 'llitw. 
2 000 

2000 ml -y^Utres- 2 litres. 



.le,. 4 



And, as a final example. 

28 000 

28000ml ■ fj^litres- 28 litres. 

What if somethingfto|ds 500 ml? How many litres is this? This 
worked the same way. y - 
' 800 

500 ml ■•j^ litw ■ 0.5 litre (five-tenths of a litre ), So 500 ml 
is the same as one^haif (0.5) of a litre. ^ 

Change 57 millilitres to4itres. ^ 

57 

57 ml » litre ■i<>1057 litre (fifty-wven thousandths of a 



lnforn|ation Sheet 5 

Now you try some, Complete the folldwing chart. 



millilitres 


litres 


(ml) 


(1) . 


3 000 


3 


m ' 






8 


14 000 






23' 


3UU 


0.3 


700 






0.9 


■ 250 - 






0.47 
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Litres to Millilitres 

What do'^ou do if you need to change litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre =1 000 ml. 



So, 



2 litres =2 xl 000 ml= 2 000d, 
7 litres= 7 x 1 000 ml = 7 000 ml, 
13 litres =13 xl 000 ml =13 000 ml, 
0.65 litre = 0.65 x 1 000 ml = 650 ml, 



Information Sheet 6 



Now you try some. Gomplete the following chart, 



litres 


millilitres 


1 


ml 


8 


8000 


5 




46 






32000 


0,4 




0,53 






460 



Exercise H 



Grams to Kilograms ^ 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the sjime as 2 kilograms, . ^ 

5 000 g is the same as 5 kg/ . 

700 g is the same as 0.7 kg, and so on. 

\ 

To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litres. 



Try the following ones. 



Information Sheet ? 
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( 


Idlogramt 
H 


4 000 


4 


90OO 




2300O 


1 




B 


TM 




275 





Exercise 12 



Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4' kg- 4 xlOOOg= 4 000g, ' 
23 kg = 2^ xl 000g = 23 000 g, 
0.75 kg = 0.75 xl 000 g= 750 g. 



Complete.ihe following chart, 



Information Sheet 8 



r 



idlograms 
H 


pams 

i 




7 000 


11 






25000 


0.4 




0.63 






175 
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Changing Units aj/Work 



Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 

a ) 500 cm of rope is 

b ) 250 ml of paint is ■ 



c ) 5 cm diameter pipe is. 

d) 2 500 g of pigment is, 

e ) 750 mm chair rail is _ 

f ) 0.25 1 of paint is. 



g) 2 000 kg of scenery is_ 

h) 500 ml of machine oil is_ 

i ) 30cmboardwidthis<_ 
j ) 2t)moftapeis, 



k) 5 m of cloth fabric is 

1 ) 2 400 mm wood panel is 

m) 21 of water is 

n) 500 g of nails is 



m 

1 

mm 

kg 

cm 

ml 

t 

1 

mm 

cm 
cm 
cm 
ml 



Exercise 14 
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OBJECTIVE . 

The student will tecognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary, 

• Given a measurement tasic, select 
and use an appropriate tool, in- 
strument or device. 

• Given a metric measurement taslc, judge 
the metric quantity within 25% and 
measure within 5% accuracy. 

•SUGGESTED TEACHING SEQUENCE 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
driU bitS) wrenches, micrometer) and 
display in separate groups at learning 
stations.' 

2. Have students examine metric tools and 
instruments for distinguishing character- 
istics and compare them with Customary 
tools and instruments, 

3. Have students verbally describe charac- 
teristics. 

4 • Present or make available Inf ormation ■ - 

Sheet 9. . 

5 * Mix^metric and Customary tools or 

equipment at leading statlin. Give 
students Exercises 16 and 16, 

6, ->Test peifcrmance by using Section C ^ - 
V' of "Testing Metric Abilities;^ 1 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in an improper fit, damaged 
materials and wasted time and effort. For example, cutting Ipber that measures 3 metres 
by 6 metres for an opening 3 feet by 6 feet (0.9 metres by 1.8 metres) would result in wasted 
time and materials. Here are some suggestions: 

' 1. Find out in advance whethe(Customary or metric units, tools, instruments, or 
materials are needed for a given task. ^ 

2. . Examine the tool or'instrument before using it. 

3. Ihe metric system is a decimal system. Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundreciths. 

4. Look for metric symbols on the tools or gages, siich as m, mm, kg, g, kPa. 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather t^an 
common fractions (3/8) dn drill'.bits and power tool scales. 



6. Some tools and materials may have a^pecial metric symbol such as blclk M to 
show they are metric. 

7. Don't force bolts, wrenches, or other devices which are not fitting property. 

8. Practice selecting and using tools, instruments, and devices. - 



'7 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN 
THEATER MANAGEMENT 



Practice and prepare to demonstrate your ability to identify, 
select, and use inetri&scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or tast^ 

Select an4 demonstrate or describe use of tools, instruments, or 
devices to: 

1. Measure and cut a board 8 cm by 2 cm by 300 cm. 

2. Estimate the cost of lumber to build a standard flat. 

3. Calculate paint and water needed to paint an average box set. 

4. Draw a floor plan to scale for a realistic interior. 

5. Space windows in the upstage wall of a.set. 

6. Calculate the mass necessary to counterweight a curtain or 
proadrop. ^ 

7. Assemble steel shelving. 

' 8. Replenish stock of angle iron. 

9. Select the appropriate butt hinges for a stage door 75 cm wide. 

10. Makeadutchraanfora360cmflat. 

11. Measure the height of a picture rail for a 510 cm wall. 

12. Measure tile distance from the first beam port to the down- 



^ 13. Drill a hole for a'stage screw; 



14. Calculate mass of counterweight to fly 
J[ specific actor. 



For the tasks below, estimate the metric 
25% of actual measurement^ and verify the estimation 
to withii6% of actual measurement. 





ASiunaie 


vtruj 


1. Proscenium opening 






2. Pfeyitofaset 






4 t 

3. Wei(^tofanactor 






4. Diameter of pipe batten 






5. Weight of scene drop 






6. Area of state apron 






7. Volume of tool chest 






8. Size of bit 


1 




Q Hpiohf nf Afpn unit 






10. Length of sofa. 






11. Diameter of counterweight pulley. 

' J-'.'' 






12. Weight of hand property '^'f 






13. Volume of paint in a partly- ; 
filled container 
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UNIT 




OBJECTIVE 5 

The student will recognize aii'd lise metric 
and Customary units interchangeably in order- 
ing, selling, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table. 

• - Given a Customary unit, state the re- 

placement unit. 



SUGGESTED TEACHINP SEQUENCE 

^i. Assemble packages and containers of . 
materials. 

. 2. Present or make available Information 
Sheet 10 and Table 3, 

I-- 

3. Have students find approximate metrit;- 

Customary equivalents by using 
s Exercise 17. 

^ 4. Test performance by using Section D of 
"Testing Metric Abilities.;' ; ■ 



( THIC 
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METRIWUSTOMARY EQUIVALENTS 



During the transition period there~Will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systems. Wijen a close equivalent 
is needed, a conversion table can be used to find it. Follow these steps: 

l! Determine which conversion table is needed. 

' 2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. ^ 

3. Read the equivalent(s) from the next column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use ^practice in finding approximate equivalents. Table 3 can be used with Exercise 
17,Part2andPart3. 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol * means "nearly equal to." 



1cm* 0.39 inch linch 

lm*3.2^feet Hoot 

Im* 1.09 yards lyard 

1km* 0.62 mile Iraile* 
Icm^ *0.16sqin ■ Isqin* 

Im^ *10.8sqft Isqft* 

lm^*1.2sqyd Isqyd* 

1 hectare * 2.5 acres ' lacre* 

1 crti'' * 0.06 cu in 1 cu in * 

lm^*35.3cuft Icuft* 

1 m^ * 1.3 cu yd 1 cu yd * 



2.54 cm 
0.305 m 
Mm 
1.61km 
6:5 cmV.. 
0.09 ra*' ^ 
0.8 m^ 
0.4 hectare 
16.4 cmV 
0.03 m^ 
0,8 m' 



lml*0.2tsp ltsp*5ml 

1ml* 0.07 tbsp ltbsp*15ml 

ll*33.8floz ifl6z*29.6ml 
11*4.2 cups , 1 cup* 237 ml 
ll*2,lpts lpt*0,47l 
ll*1.06qt lqt*0,951 

. ll*0.26gal lgal*3.79l 
1 gram* 0.035 oz loz*28.3g 

lkg*2.21b ,llb*0,45kg 

1 metric ton* 2205 lb 1 ton* 907.2 kfe 

IkPa* 0.145 psi 1 psi * 6.895 kPa 



*Adapled from ief's Umm hfetric. A Teacher's iMrodudion lo Metric Memrement. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975. 
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CONVERSION TABLES 

MILLIMETRES TO CENTIMETRES TO INCHES 



INCHES TO CENTIMETRES TO MILLIMETRES 
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ANY WAY YOU WANT IT 



1. You aie working in a scenery construction shop. With the change 
to metric measurement some of the things you order, sell or use 
are marked only in metric units. You will need to be familiar with 
s{)propriate Customary equivalents in order to conununicate with 
customers and suppliers who use Customary units. To develop 
your skill use the Table on Information Sheet 10 and give the 

approximate metric quantity (both number and unit) for each of 
the following Customary quantities. 



Customary Quantity 


Metric Quantity 


a) 5gal8.ofpaint 


3 


b) 5 lbs. of dry pigment 


f 


c ) 3/4 in. pipe 




d)12ft.flat 




e ) 6 in. step 


I 


f ) 32ft.prosceniuin 




g) 6ft.,6in.door \ 


lb 


h) 21b6. of nails 


'■ — 1- 


i) 1/4 in. bolt 




j ) 4in.widepaint brush ' 




k) 2 in. screws - 




1 ) 30 lb. compressor pressure 




m) 12 ft. steel meafurin^ tape 




n ) 4 ft. wood panel ■ 




o) 20 yd. roll of tape 





2. Use the conversion tables from Table 3 to convert the following: 



a) 150 mm = 


in. 


f) l/8in.* 


mm 


— --b:y-l-200tf -ft: 


r)""3/8ifl-.-* cm' 


. , c) 85 cm p in. 


h) 12in. = 


cm 


' d) 290mm = 


in. 


i) 72ft. = 


m 


e)' 10 cm = 


in. 


j ) 71/4in.= 


cm 
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3. Complete the Requisition Form using the items listed. Convert 
the Ciutomary quantities to metric before filling out the form. 
Complete all Hie information (Date, For, No., etc.). 
Older the following technical l^eatie supplies: 

a ) Iptofwalnutoilstain 

b) lib. of wall sizing 

c) 2"C"clamps,6in. 

d) lgal.efwhite enamel paint '' 

e ) 2 white pine boards, 1 ih; by 8 in) by 9 ft. 



For 


' REQUISITION • J 

•/ 

Date 




No. 




Date Wanted - ' 


Deliver to . V 








QTY 


UNIT 


ITEM ' 








iJUquestedby...!- - 


Approved by 




.3 


1 
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SECnONA 

1. One kilogram is about the mm 
o(i: 

|A] nickel 
|B]v apple seed ^ 
|C| basketbaU ' 

|D) Volkswagen "Beetle" 

2. A square metre is about the 
area of: 

(A I this sheet of paper 
[B] a card table top 
|C| a bedspread 
[D] a postage stamp 

3. The unit for measuring the length 
ofbolts and screws is: 

' I \ 

[A] millimetre 

[B] milligram 

[C] kilogram 

[D] centimetre 

4. The unit used to purchase a 
quantity of paint is: 

[A] centimetre 

[B] litre 

[C] square metre 
^ [D] cubic metre 



5. The correct way to write twenty 
grams is: 

[A] 20gms ' 
|B| 20Gm. 
[C| 20?: - 
ID|.20g 



flip; 



*6, The correct way to write twelve 
thousand millimetre! is: 

[Al 12;000'ram. 

[B] 12.000 mm 

[C] 12000mm 
[D| 12000 mm 

SECTION B 

7. A board 20 centimetres wide also ' 
has a width of: \^ 

[A] 0.2 millimetre 

[B] 2 millimetres 

[C] 200 millimetres ' 

[D] 2 000 millimetres 

8. A one kilogram hammer has a 
mass of: 

[A] 2: 000 milligrams 

[B] 1000 grams 

[C] 10 grams 

[D] lOO'pams 



SECTION Ci 
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9. For measuring millimetres you 
would use a: 

[A] scale ' 

[B] pressure gage 

[C] measuring cup or container 

[D] rule ^ 

10. For measuring mQlilitres you 
would use a: 

- [A] scale 

[6 ] measuring cup or container 

[CI ruler 

[D] metre stick 



11. Estimate the length^of the line 
segment below: 



[Aj 23 grams 

[B] 6 centimetres 

[C| 40 millimetres 

[D| 14 pascals 



12, Estimate the length of the line 
segment below: 



[A] 10 millimetre 

[Bl 4 centimetres 

(C| 4 pascals 

(D] 23miUig 



13. The metric unit for liquid measure 
which replaces the fluid ounce is: 

[A] Htre . . 
*[B] millilitre 

[C] gram • . 

[D] hectare 

14;^ The metric unit for mass which 
* repla(^ the ounce is: 

' - [A]: kilogram 

[B] gram 

Ml 

[C] metre 

[D] litre 



Ui^iliiicoDvenioDtiibletb 
answer queitions 16 and 16. 



m 


ft. 


m 


ft. 


10 


32.81 


1 


3.28 


20 


65.62 


2 


6.56 


30 


98.43 


3' 


9.84 


40 


131.23 


4 


13.12, 


tn 




D 




60 


196.85 


6 


19.69 


70 


229.66 


7 


22.97 


80 


262.47 


8 


26.25 


90 


29S.28 


9 


29.53 



15. Theequ|vaIentofl2mii: 

[A] 36.35 ft. 

[B] 48.56 ft. \ 

[C] 39.37 ft. 

[D] 12.0 ft. 

16. The equivalent of 23 mil: 
■ ■ [A] 23.0 ft. 

[B] 70.46 ft. 

[C] 80.46 ft. 
ml 75.46 ft. 
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ANSWERS'TO EXERCISES AND TEST 

, y 

EXERCISES ifHRU 6 



2S 



The answers depend on the items 
used for the activities. 



Exercise 10 



EXERCISE? 

, Currently accepted metric units of" 
measurement for each question are 
shown in Table 2. Standards in each 
occupation are being established 
now, so answers may vary. 

exercise/ 



a) 2.6 cm 

b) 58.3 cm 
cj 9.4 cm 

■d) 68.0 cm 

EXERCISES 9THRU 13 



e) 1,3.2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 
m 


centimetre 
cm 


millimetre 
mm 


1 


100 


,1000 


9 


200 ^ 


. (2.000) 


5 ■ 


(500) 


(3 000) 


9 


.(900). 


(9000) 


(5) 


.(500)" 


5000 


74 


(7 400)' 


(74 000) 


0.8 


■ 80 


• (800) 


0.6 


(60) 


6O0 


(0.025) 


2.5 


■ 25 


(0.148) 


fi4.8r 


148- 


(6.39) 


639 


(6 390J 



Exercise 13 



millilitres 


litres - 


ml 


1 


3 000 


3 


6 000 


(6) 


(8000) 


8 , 


(14 000) 


(14) 


(23 000) 


23 


300 


o.i 


700 


(0.7) 


(900) 


0.9 


250 


(0.25f 


(470) 


0,47 


275 


(0,275) 



kilograms 
kg 


grams 

' g 


7 


7 000 


11 


(11 000) 


(25) 


25 000 


0.4 


(400) 


0,63 . 


(630) 


(0,175) 


175: 



EjLercise 14 



Exercise 11 



ITJ THEC 



litres 
1 


millilitres 
ml 


8 


8 000 




(5 000) 


46 ■ 


■(46 000)' 


(32) 


32 0^0 


0,4 


(400) 


/ 0,53 


(530) 


(0,48) 


480 


xerc!l^l2 




grams 
g 


kilograms 
kg 


4 000 


4 


9000 


(9) 


23 000 


(23) ■ 


(8 000). 


' 8 


300» 


- (0.3) 


275. 





a ) 


5m ^ 


h) 


0.5 litre 


b) 


0,25 litre 


i) 


aOOmnoL, 


c ) 


50 mm 


j) 


2 000 cm 


d) 


2.5 kg 


k) 


500 cm 


e ) 


75 cm 


1) 


240 cm 


f ) 


250 ml 


m) 


2 000 ml 


g) 


2t ' 


n) 


0.5 kg 



EXERCISES 15 AND 16 

The answers depend on the 
items used for the activities. 



EXERCIgEl? 
Parti. 



18,95 litres, i .) 0,635 cm 

2,25 kg j )' 10,16 cm 

1.905 cm k) 5.08 cm 

3,66 ra, 1) 206.85 kPa 

15.24 cm ra) 3.66 ra 

9,76 m n) 1,22 ra 

l,983,ra 0) 18.2 ra 
0,9 kg 



THE CENTER FOR VOCATIONAL EDUCATION 



Part 2. 





5,90 in. 


b; 


3937.01ft 


c \ 


33.47 in. 


d 


11.41 in. 


e " 


3,93 in. 


f ) 


\2mm 


g) 


0,96 era 


h) 


30.48 era 


i ) 


21.95 m 


j ) 


18,42 cm • 



Part3. ' 

a) 0,47 litre 

b) 0,45 kg 

c) 2- 15,24cm 

d) 3,79 litres 

e) 2 -2.54 cm by 20.32 cm 
by 2.745 ra 



TESTING METRIC ABILITIES 



1. C 

2. B 

3. A 

4. B 

5. D 
6.. D 
7. C 
8. 



9. D 

10. B 

11. B 

12. ''A 

13. B 

14. B 

15. C 

16. D' 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

(*Optii 



UNEAR 
Metre Sticks 

Rules, 30 cm ' ' ' 
Measuring Tapes, 150 cm 
*Height Measure 
*MetreTape, 10 m 
*lVun(lle Wheel 
*AieftMeasurii]gGiid 

VOLUME/CAPACITY 

*Ne8ting Measures, set of 5, 

50 ml -1000 ml 
Economy Beaker, set of 6, 
SOmMOOOmI 

Metric Spoon, set of 5, 

lml-25ml 
Dry Measure, set of 3, , ; 

50,125,250ml ' 

Plastic Litre Box 
Cefttimefare Cubes 




MASS 



Bathroom Scale 
*Kilogiam Scale 



5k£Qipacity 
10 kgci^acity 
Balance Scale with Sfiece 



*Spring Scale, 6 kg Capacity 
TEMPERATURE 
Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 

NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
,15, and 16 are indicated by***." 

* A. Assorted Metric Hardware-Hex nuts, washers, screws, 

cotter pins, etc. 

* B. Drill BitM^ndividual bits or sets, 1mm to 13 mm range 

C. Vernier CalipeH'bcket slide type, 120 mm range 

D. MicroMeter-Outsidemicrometu caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1mm range 

F. Metre Tape-50 or 100 m tape 

G. Ihermometeis-Special purpose types such as a clinical - 
thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coohng systems, etc. 

L Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J. Weather Devices-Rain ^e, barometer, humidity, wind 
velocity indicators 

K, ' Pressure Gtiges-Tire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L ' Velocity-Direct reading or vane type meter 
M, Road Map-State and city road maps 
N. Containers-Buckets, plastic containers, etc., for mixing 
and storing liquids 

0. Containers-Boxes, jbuckets, cans, etc., for mixing and 
storing dry ingredients 

Most of the above items may be obtained from local industrial, 
hardware, and school suppliers. Also, check vrith your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



'Measuring device^ currently are not available, Substitute devices (i.e., thermometer) 
may be used to complete the measurement task, 



Tools and Devices List 
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